Examination of a reaction intermediate in the active site of riboflavin synthase.
The riboflavin synthase catalyzed reaction proceeds through a pentacyclic intermediate of undetermined stereochemistry. Calculations at the B3LYP/6-31G(d) level of theory indicate that the trans pentacyclic structure is favored over the cis by 3.3kcal/mol. A model of the the trans, but not the cis, pentacycle in the enzyme active site shows good fitness and the availability of highly conserved protein residues for catalytic interactions. The model of the trans intermediate complements the model of the two substrates in the active site and allows for a hypothetical mechanism of the roles of specific protein residues in catalysis to be proposed.